
























        
Devwudfw
Lq wklv sdshu zh hvwlpdwh dfwxduldo orvv ixqfwlrqv edvhg rq d v|pphwul}hg yhuvlrq ri
wkh vhplsdudphwulf wudqvirupdwlrq dssurdfk wr nhuqho vprrwklqj1 Zh dsso| wklv phwkrg
wr dq dfwxduldo vwxg| ri dxwrpreloh fodlpv1 Wkh phwkrg jlyhv d jrrg ryhudoo lpsuhvvlrq
zkloh hvwlpdwlqj dfwxduldo orvv ixqfwlrqv/ vlqfh lw lv fdsdeoh ri hvwlpdwlqj erwk wkh lqlwldo
prgh dqg wkh khdy| wdlo wkdw lv vr w|slfdo iru dfwxduldo dqg rwkhu hfrqrplf orvv glvwulex0
wlrqv1 Zh vwxg| wkh surshuwlhv ri wkh wudqvirupdwlrq nhuqho ghqvlw| hvwlpdwlrq dqg vkrz
wkh gl￿huhqfhv zlwk wkh pxowlsolfdwlyh eldv fruuhfwhg hvwlpdwru zlwk yduldeoh edqgzlgwk1
Zh dgg lqvljkw lqwr wkh nhuqho vprrwklqj wudqvirupdwlrq phwkrg wkurxjk dq h{whqvlyh
vlpxodwlrq vwxg| zlwk d sduwlfxodu ylhz wr wkh shuirupdqfh ri wkh hvwlpdwlrq dw wkh wdlo1
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￿Zh duh judwhixo wr Vwhyhq Pduurq dqg Ulfdugr Fdr iru wkhlu khos> Sdxo Nripdq dqg wkh Fhqwuh iru Lqvxudqfh
Vwdwlvwlfv iru dvvlvwdqfh ri jhwwlqj wkh gdwd xvhg lq wklv vwxg|1 Wkh ￿uvw wzr dxwkruv kdyh uhfhlyhg vxssruw iurp
FLF\W judqw VHF4<<<039<61
|Ghsw1 ri Hfrqrphwulfv1 Xqlyhuvlw| ri Edufhorqd1 Gldjrqdo/ 9<3/ 3;367 Edufhorqd/ Vsdlq1 H0pdlo dgguhvv=
erodqfhChfr1xe1hv1
}Ghsw1 ri Hfrqrphwulfv1 Xqlyhuvlw| ri Edufhorqd1 Gldjrqdo/ 9<3/ 3;367 Edufhorqd/ Vsdlq1 H0pdlo dgguhvv=
jxloohqChfr1xe1hv1
{Khdg ri Dfwxduldo Surgxfw Ghyhorsphqw dw Frgdq/ Frgdqkxv/ 93 Jdppho Nrqjhyhm/ GN04:<3 Frshqkdjhq
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Iljxuh 41 Wudqviruphg nhuqho ghqvlw| hvwl0
pdwh ri Gxwfk dxwrpreloh froolvlrq fodlpv1
Iljxuh 51 Wudqviruphg nhuqho ghqvlw| hvwl0
pdwh ri wkh wdlo ri Gxwfk dxwrpreloh froolvlrq
fodlpv1
Iljxuh 61 Wudqviruphg nhuqho +vrolg olqh, dqg
pxowlsolfdwlyh eldv fruuhfwlrq +gdvkhg olqh,
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